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crystallizing said semiconduct or/fil m by heating in a way 
that causes said catalyst metal to diffuse through the 
semiconductor film and function t/o promote [a] the 
crystallization of [a materia]/of] the semiconductor film; 

forming a gettering Layer in contact with said 
semiconductor film after/the crystallization, said gettering 
layer including [phospnorous] phosphorus ; and 

[thermally annealing] heating said semiconductor film and 
said gettering la^er at a temperature not lower than 500°C in 
order to getter/the catalyst metal in said semiconductor film 
using said gettering layer. 

*■ / !/ 

(Amended) A method Recording to claim p& wherein said 





[semiconductor] device is a photoelectric conversion device. 



28. (Amended) A method according to claim 26 wherein said 
[thermally annealing] hea'tigg is continued for 1-4 hours 

tr / Lr 

29. (Amended) A method according to claim 2'S wherein said 
gettering layer comprises a [phospnorous] phosphorus silicate 
glass containing [phosphorous] phosphorus at a concentration of 
1 to 30 wt%. 
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#6 k (Amended) A method according to claim 2& wherein said 

l ■ 

gettering layer comprises silicon containing [phosphorous] 
phosphorus at a concentration of 0.1 to 10 wt%. 



31. (Amended) A method 



erein said 




[thermal anneal i 



t a temperature not 



34. (Amended) A method of manufacturing a [semiconductor] 
device comprising: 

providing a substantially intrinsic semiconductor film on 
an insulating surface [ , said senaconductor film comprising 
silicon doped with boron at a/concentration of 0.001-0.1 atm%] ; 

providing [at least a/part of] said semiconductor film with 
a catalyst metal -containing material; 

crystallizing said semiconductor film by heating in a way 
that causes said cata/yst metal to diffuse through the 
semiconductor film a4id functions to promote [a] the 
crystallization of/ said semiconductor film; 

forming a gettering layer in . contact with said 
semiconductor fAlm after the crystallization, said gettering 
layer including [phosphorous] phosphorus ; and 
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[thermally annealing] heaiting said semiconductor film and 
aid gettering layer in order to getter the catalyst metal in 
d semiconductor film by said gettering layer. 

a, i / '% 

s> n\ -3o. (Amended) A method according to claim wherein said 
(^^semiconductor] device is a/photoelectric conversion device. 



36. (Amended) A method^ according to claim 34 wherein said 
[thermal annealing] heatiqg is continued for 1-4 hours. 

I /I 

J2n . (Amended) A method according/ to claim wherein said 
gettering layer comprises a [phosphorous] phosphorus silicate 
glass containing [phosphorous] ph^phorus at a concentration of 
1 to 30 wt%. 



^8. (Amended) A method/according to claim /A wherein said 



gettering layer comprises srilicon containing [phosphorous] 
phosphorus at a concentration of 0.1 to 10 wt%. 





41. (Amended) >A method according to claim 34 wherein said 
[thermal anneal irig] heating is conducted within a temperature 
rom 500°C to/800°C. 
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(Amended) A method of manuf act/uring a [semiconductor] 
device comprising: 

providing a semiconductor fiLrfi on an insulating surface; 
providing a catalyst metal -/containing material on [at least 
part of] said semiconductor film; 

crystallizing said semiconductor film by heating in a way 
causes said catalyst metal to diffuse through the 
semiconductor film and function to promote [a] the 
crystallization of sad/a semiconductor film; 

forming a gett/ering layer in contact with said 
semiconductor filwi after the crystallization, said gettering 
layer including /[phosphorous] phosphorus ; and 

[thermalAy annealing] heating said semiconductor film and 
said getterimg layer in a nitrogen atmosphere in order to getter 
the catalyst metal contained in said semiconductor film by said 
gettering layer. 




(Amended) A method according to claim ^2 wherein said 
devic^; is a photoelectric conversion device, 

44. (Amended) A m^fchod according to claim 42 wherein said 
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jftS 9 (Amended) A method adcording to claim 4/2 wherein said 
^ guttering layer comprises a [phosphorous] phosphorus silicate 
lass containing [phosphorous] phosphorus at a concentration of 



1 to 30 wt%. 

pf>. (Amended) A method according to claim j/i wherein said 
gettering layer comprises silicon containing [phosphorous] 
phosphorus at a concentration of 0.1 co 10 wt%. 




50. (Amended) A method according to claim 42 wherein said 
[thermal annealing] heating is conducted within a temperature 
from 500°C to 800°C. 




51. (Amended) A mettlod of manufacturing a [semiconductor] 
t device having [an intrinsic to doped] a junction, said method 
comprising : 

providing a semiconductor film comprising amorphous silicon 
on an insulating surface; 

providing a catalyst metal -containing material on [at least 
part of] said semiconductor film; 

crystallizing said semiconductor film by heating in a way 
that causes /said metal to diffuse through the semiconductor film 
and to promote [a] the crystallization thereof; 
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c 



s4 



forming a gettering layer in contact with said 
semiconductor film after thfe crystallization, said gettering ' 
layer including phosphon 



^ [thermally annealing] heating said semiconductor film and 

said gettering layer art a temperature not lower than 500°C in 
order to getter the metal included in said semiconductor film by 
said gettering laye/r; and 

forming a d©ped [silicon] semiconductor film on said 
semiconductor f^Lm to form [an intrinsic to doped] a junction. 

(Amended) A method according to claim ^1 wherein said 
semiconductor] device i/k a photoelectric conversion device. 



53 . (Amended) A method Recording to claim 51 wherein said 
[thermally annealing] heating is conducted for 1-4 hours, 

^ f / 25 

^4. (Amended) A method according/to claim y£ wherein said 
gettering layer comprises a [phosphorous] phosphorus silicate 
glass containing [phosphorous] phosphorus at a concentration of 




1 to 30 wt%. 
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i V ^ \, J&5 . (Amended) A method according to claim y± wherein said 
' gettering layer comprises silicon containing [phosphorous] 
phosphorus at a concentration of 0.1 to 10 wt%. 



56. (Amended) A 
[thermal annealing] h 
higher than 800°C 




according to claim 51 wherein said 
is conducted at a temperature not 




v3?> / 

J*9. (Amended) A method of manufacturing a [semiconductor] 
device having a [doped to intrinsic/ junction, said method 
comprising : 

providing a substantially intrinsic semiconductor film on 
an insulating surface [, saidr semiconductor film comprising 
amorphous silicon doped w/th boron at a concentration of 0.0001- 
0 . 1 atm%] ; 

providing a catalyst metal [at least partly] on said 
semiconductor [material] film ; 

crystallizing said semiconductor film by heating to cause 
said catalyst metal to diffuse through the semiconductor film 
and to promote [a] the crystallization of said semiconductor 
film; 





8 



Attorney's Docket No . : 07977/023002/US2971/2974/2979D1 



forming a gettering layer Xn contact with said 
semiconductor film after the ^crystallization thereof, said 
gettering layer including phosphorus ; 

[thermally annealing] heating said semiconductor film and 
/ ikid gettering layer iA order to getter the catalyst metal in 
(^Jpfl said semiconductor fialm by said gettering layer; and 

forming a [doped to intrinsic] junction using said 
intrinsic semiconductor film. 

*D ,A ^0. (Amended) A method according to claim wherein said 






[semiconductor] device ip a photoelectric conversion device. 

is t 61- (Amended) A method according to claim 59 wherein said 

[thermal annealing] heating i/s continued for 1-4 hours. 

$ / & ■ 

. (Amended) A method according to claim wherein said 
gettering layer comprises a [phosphorous] phosphorus silicate 
glass containing [phosphorous] phosphorus at a concentration ' of 
1 to 30 wt%. 

2k I # 

6%. (Amended) A method according to claim ^5 wherein said 
gettering layer comprises ssilicon containing [phosphorous] 
phosphorus at a concentration of 0.1 to 10 wt%. 
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66. (Amended) A method according to claim 59 wherein said 




.rAtthermal annealing]/ heating is conducted within a temperature 
from 500°C to 80><5 o C. 



tft>. 

vf.. (Amended) A method of manufacturing a [semiconductor] 
device having a [doped to intrinsic/ junction, said method 
comprising: 

providing a semiconductor film comprising amorphous silicon 
formed on an insulating surfaafe; 

providing a catalyst me4:al -containing material [at least 
partly] on said semiconductor film; 

crystallizing said ^semiconductor film by heating in a way 
that causes said catalyst metal to diffuse through the 
semiconductor film anrcl function to promote the crystallization 
of said semiconductor film; 

forming a getttering layer in contact with said 
semiconductor f i/lm after the, crystallization, said gettering 
layer including phosphorus ; and 

[thermal/ly annealing] heating said semiconductor film and 
said gettering layer in a nitrogen atmosphere in order to getter 
the catalyst metal contained in said semiconductor film by said 
getterinc/ layer; and 
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forming [an/intrinsic-to-doped] a junction on said 
emiconductor Zilm. 



^ J semiconductor] device 




(Amended) A method ^according to claim wherein said 




oelectric conversion device . 



9. (Amended) A method arccording to claim 67 wherein said 
^JpO^^\ [thermal annealing] heating is continued for 1-4 hours. 

^ ' / *? 

J^J. (Amended) A method according tp claim >7 wherein said 
gettering layer comprises a [phosphorous] phosphorus silicate 
glass containing [phosphorous] phosphorus at a concentration of 
1 to 30 wt%. 

71. (Amended) A method according to claim ^7 wherein said 
gettering layer comprises silicon containing [phosphorous] 
phosphorus at a concentration of 0.1 to 10 wt%. 




75. (Amended) A method according to. claim 67 wherein said 

/ i 

thermal annealing]/ heating is conducted within a temperature 
from 50 0°C to 8o/°C. 
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76. (Amended) A method of manufacturing a [semiconductor] 
"device, comprising: / 

providing a semiconductor film/ [over. a substrate] on an 
insulating surface ; / 

forming a catalyst metal -containing material, said catalyst 
being a material which facilitates crystallization of said 
semiconductor film to be formed more easily, but which when 
present in a final product of the [semiconductor] device will 
degrade operation of the [semiconductor] t device; 

crystallizing said semiconductor film by heating in a way 
that causes said catalys/c metal -containing material to diffuse 
into at least a part on the semiconductor film, said catalyst 
metal containing material when so diffused functioning to 
facilitate said crystallization; 

forming a [furbner processing layer] gettering layer in 
contact with said semiconductor film, said [further processing 
layer] gettering layer including [a material that reduces a 
concentration of said catalyst metal -containing material] 
phosphorus ; and / 

processing /said semiconductor film and said [further 
processing layer] gettering layer to reduce a concentration of 
said catalyst metal in said semiconductor film. 
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fj'lz^ (Amended) A method as in claim^S^ wherein 
* catalyst material allows sAid crystallization to occur at a 
lower temperature than a ten^perature of crystallization without 
said catalyst material . 




Please add new claims 81- 102 as follows. 




81. (New) A method of manufacturing a device 
comprising : providing a semiconductor film on an insulating 
surface; 

providing said semiconductor film with a metal containing 
material ; 

crystallizing said semiconductor film by heating in a way 
that causes said metal to ^diffuse through the semiconductor film 
and functions to promote/the crystallization of the 
miconductor film; 

introducing phosphorus into a portion of said crystallized 
Semiconductor film ay plasma doping; 

heating said/ semiconductor film after introducing said 
phosphorus at a temperature not lower than 500°C in order to 
getter the meta/L in said semiconductor film. 



82. (New) A method of manufacturing a device comprising: 
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providing a semiconductor film yaoped with boron at a 
concentration of 0.001-0.1 atm% on an insulating surface; 

providing said semiconductor /film with a metal containing 
material; / 

crystallizing said semiconductor film by heating in a way 
that causes said metal to diffuse through the semiconductor film 
and functions to promote the crystallization of said 
semiconductor film; / 

forming a gettering layer in contact with said 
semiconductor film after the crystallization, said gettering 
layer including phosphorus; and 

heating said semiconductor film and said gettering layer in 
order to getter the catalyst metal in said semiconductor. film by 
said gettering layer. / 

83. (New) A metblod of manufacturing a device comprising: 

providing a substantially intrinsic semiconductor film on 
an insulating surface; 

providing said semiconductor film with a metal -containing 
material; / 

crystallizing said semiconductor film by heating in a way 
that causes said metal to diffuse through the semiconductor film 
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and functions to promote tpe crystallization of said 
semiconductor film; 

introducing phosphoifus into a portion of the crystallized 
semiconductor film by plasma doping; 

heating said semiconductor film after introducing 
phosphorus in order to gutter the metal in said semiconductor 
,f ilm. 



84. (New) A method of manufacturing a device comprising: 
providing a semiqonductor film doped with boron at a 

concentration of O.OOlfO.l atm% on an insulating surface; 

providing said semiconductor film with a metal containing 

material ; 

crystallizing sfeid semiconductor film by heating in a way 
that causes said metal to diffuse through the semiconductor film 
and functions to proryiote the crystallization of said 
semiconductor film; 

introducing phbsphorus into a portion of the crystallized 
semiconductor film by plasma doping; 

heating said semiconductor film after introducing 
phosphorus in order to getter the metal in said semiconductor 
film. 



V 
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85. (New) A method of manufacturing a device comprising: 
providing a semiconductor film on an insulating surface; 
providing a metal containing material on said semiconductor 

film; / 

crystallizing said semiconductor film by heating in a way 
that causes said metal to diffuse through the semiconductor film 
and functions v to promote thje crystallization ' of said 
semiconductor film; / 

introducing phosphorus into a portion of the crystallized 
semiconductor film by plasma doping; 

heating said semiconductor film in a nitrogen atmosphere 
after introducing phosphorus in order to getter the metal 
contained in said semiconductor film. 

86. (New) A method of manufacturing a device having a 
junction, said metttod comprising: 

providing a /semiconductor film doped with boron at a 
concentration of iO. 001-0.1 atm% on an insulating surface; 

providing a metal on said semiconductor film; 

crystallizing said semiconductor film by heating to cause 
said metal to diffuse through the semiconductor film and to 
promote the crystallization of said semiconductor film; 
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.forming a gettering layer in/contact with said 
"semiconductor film after the crystallization thereof, said 
gettering layer including phosphorus; 

heating said semiconductor film and said gettering layer in 
order to getter the catalyst /netal in said semiconductor film by 
/Isaid gettering layer; and 

forming a junction usfing an intrinsic semiconductor film. 



87. (New) A method /of manufacturing a device having a 
junction, said method comprising: 

providing a substantially intrinsic semiconductor film on 
an insulating surfaces 

providing a mettal on said semiconductor film; 
crystallizing /said semiconductor film by heating to cause 
said metal to diffuse through the semiconductor film and to 
promote the crystallization of said semiconductor film; . 

introducing /phosphorus into a portion of the crystallized 
semiconductor film by plasma doping; 

heating sadd semiconductor film after introducing 



phosphorus in order to getter the metal in said semiconductor 
film by said gettering layer; and 



forming a) junction using a doped semiconductor film. 
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88. (New) A method of manufacturing a device having a 
junction, said method comprising/ 

providing a semiconductor/ film doped with boron at a 




^ concentration of 0 J 001-0.1 atm^ on an insulating surface; 

C/3 > 

/ providing a metal on said semiconductor film; 

crystallizing said semiconductor film by heating to cause 
said metal to diffuse throudh the semiconductor film and to 
promote the crystallization of said semiconductor film; 

introducing phosphomis into a portion of the crystallized 
semiconductor film by plasma doping; 

heating said semiconductor film and said gettering layer in 
order to getter the catalyst metal in said semiconductor film by 
said gettering layer; and 

forming a juhcti/on using an intrinsic semiconductor film. 

89. (New) A method of manufacturing a device comprising the 
steps of: 

providing a semiconductor film on an insulating surface; 
forming a meual containing material, said metal being a 
material which facilitates crystallization of said semiconductor 
film to be formed /more easily, but which when present in a final 
product of the device will degrade operation of the device; 



V 
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crystallizing said semiconductor film by heating in a way 
that causes said metal containing/material to diffuse into at 
least a part of the semiconductor film, said metal containing 
material when so diffused functioning to facilitate said 
crystallization; 

V introducing phosphorus imto a portion of the crystallized 

/ ] 

/semiconductor film by plasma Roping; 

processing said semiconductor film after introducing 
phosphorus to reduce a concentration of said metal in said 
semiconductor film. 

90. (New) A method According to any one of claims 26, 34, 
42, 51, 59, 67 , 16 and 8lf 89 wherein said insulating surface 
comprises a silicon oxide 

91. (New) A method according to any one of claims 26, 34, 
42, 51, 59, 67, 76 and J81-89 wherein a concentration of said 
metal in said crystallized semiconductor film is not higher than 
5 x 10 18 atoms/cm 3 . 

92. (New) A metrfod according to any one of claims 26, 34, 
42, 51, 59, 67, 76 an<fl 81-89 wherein a dose amount of said 
phosphorus is a range! from 1 x 10 14 to 1 x 10 17 /cm 2 . 
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93. (New) A method according no any one of claims 26, 34, 
42, 51, 59, 67, 76 and 81-89 where/n said semiconductor film is 
provided by a plasma CVD method. 



94. (New) A method according to any one of claims 26, 34, 
42, 51, 59, 67, 76 and 81-89/ wherein said semiconductor film is 
provided by a low pressure /CVD method. 

95. (New) A methocy according to any one of claims 26, 34, 
42, 51, 59, 67, 76 and /81-89 wherein said semiconductor film is 
provided by a sputtering method. 

96. (New)- A method according to any one of claims 81-89 
herein said heating is conducted within a temperature from 500°C 




to 800°C, 



(4 

^n. (New) A method acco 



rding to any one of claims 



wherein said device is a photoelectric ccpnversion device. 



98. (New) A method according to any one of claims 81-89 
Wierein said heating ys conducted for 1-4 hours. 
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